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2 
INTEGRATED CIRCUIT PACKAGE AND A output contacts 10. A third mask is applied to the surface of 
METHOD FOR FORMING A WAFER LEVEL the wafer 5. Openings in the third mask define the paths of 
CHIP SCALE PACKAGE ( WLCSP ) WITH the redistribution layer ( RDL ) 30. The redistribution layer 

THROUGH MOLD VIA ( TMV ) ( RDL ) 30 is a metal layer formed over the surface of the first 
5 insulating material 20 to make the input / output contacts 10 

TECHNICAL FIELD of the integrated circuit available in other locations , such as 
the location of an input / output connector 40 for connection 

This disclosure relates generally to semiconductor to the second level package . A second insulating material 25 
devices and , more particularly , methods for forming a wafer is placed on the surface of the wafer 5. A fourth mask is 
level chip scale package ( WLSCP ) for an integrated circuit 10 placed over the surface of the wafer 5 with openings at a 
device . location where the input / output connector 40 is to be placed . 

The under ball metal ( UBM ) 35 is formed within the 
BACKGROUND opening of the second insulating material 25. In this 

example , the input / output connector 40 is a solder ball that 
In current wafer level chip scale package ( WLSCP ) , four 15 is placed with the opening of the second insulating layer 25 . 

masks that include one under ball metal ( UBM ) layer , one The solder ball 40 solder balls are reflowed onto the under 
redistribution layer ( RDL ) , and two polymer layers are ball metal 35 creating a large standoff . 
implemented in the processing of the current 8 " and 12 " FIG . 2 is a cross - sectional diagram of a two - mask process 
integrated circuit wafers for wafer level chip scale packag for attaching and connecting chip to second level packaging 
ing . There are now four processes that include coating , 20 ( board or module ) for wafer level chip scale packages as 
photolithography exposure , and developing required in described in Sharma et al . and Chilukuri . Referring now to 
WLCSP process . This makes package cost relatively high . FIG . 2 , the wafer 105 has been processed to embed elec 
WLCSP processing may include two masks for forming a tronic circuitry into the surface of the wafer 105 for each 

UBM layer and a polymer layer with direct ball drop . The integrated circuit chip . After the embedding of the electronic 
two mask process of the WLCSP has many drawbacks that 25 circuitry , the surface of the wafer 105 is coated with a 
include layer cracking in a 55 nm low k dielectric layer passivation layer 115 to protect the electronic circuitry . The 
during surface mount technology ( SMT ) processing and surface of the passivation layer 115 has openings that align 
requiring extra underfill material to pass board level reli with the input / output contacts 110 of the embedded elec 
ability ( BLR ) during thermal cycling of the printed circuit tronic circuitry . The openings are filled with a metal such as 
board test . These drawbacks limit of the package size . 30 aluminum or copper to contact the input / output contact 110 . 

“ A Reliable Wafer - level Chip Scale Package ( WLSCP ) A first mask is placed on the passivation layer 115 with 
Technology } , Sharma , Holland et al . , International Wafer openings that define the paths of the redistribution layer 
Level Packaging Conference 2007 Proceedings , September , ( RDL ) 130. The redistribution layer ( RDL ) 130 is a metal 
2007 , describes a conventional two mask process WLCSP layer formed over the surface of the passivation layer 115 to 
process , after defining the under bump metal ( UBM ) layer , 35 make the input / output contacts 110 of the integrated circuit 
a solder ball is dropped in the UBM opening . A subsequent available in other locations , such as the location of an 
thermal reflow cycle melts the solder ball and cools it in a input / output connector 140 for connection to the second 
well defined shape on top of the UBM layer . Sharma et al . level package . A second insulating material 125 is placed on 
systematically analyzes the problem of passivation cracking the surface of the surface of the wafer 105. A second mask 
and presents a WLCSP process that is resistant to cracking 40 is placed over the surface of the wafer 105 with openings at 
during solder flow and subsequent multiple reflow steps . a location where the input / output connector 140 is to be 

“ Technology Solutions for a Dynamic and Diverse placed . The under ball metal ( UBM ) 135 is formed within 
WLCSP Market ” , Chilukuri , Chip Scale Review , March / the opening of the second insulating material 125. In this 
April 2011 , Volume 15 , Number 2 , pp .: 16-19 , describes two example , the input / output connector 140 is a solder ball that 
mask and four mask WLCSP processes and examines mate- 45 is placed with the opening of the second insulating layer 
rial options i.e. , polymers and solder alloys for these new 125. The solder balls 140 are reflowed onto the under ball 
structures and the effects of die sizes and I / O counts on metal 135 creating a large standoff . 
product reliability . Board level reliability ( BLR ) data and 
analyses of the failure modes is presented . SUMMARY 

FIG . 1 is a cross - sectional diagram of a four - mask process 50 
for forming a ball bond connection system of an integrated An object of this disclosure is to provide a method for 
circuit chip for connecting to a second level packaging forming a Wafer level Chip Scale Package ( WLSCP ) pack 
( board or module ) for wafer level chip scale packages as age . 
described in Chilukuri of the prior art . Referring now FIG . To accomplish at least this object , the method begins with 
1 , the wafer 5 has been processed to embed electronic 55 providing an integrated circuit wafer having been patterned 
circuitry into the surface of the wafer 5 for each integrated with functional electronic circuitry and covered with a 
circuit chip . After the embedding of the electronic circuitry , passivation insulation layer with openings to allow access to 
the surface of the wafer 5 is coated with a passivation layer the input / output contacts of the integrated circuit . A coating 
15 to protect the electronic circuitry . The surface of the of a dielectric material is applied to the integrated circuit 
passivation layer 15 has openings that align with the input / 60 wafer . The integrated circuit wafer undergoes a photo expo 
output contacts 10 of the embedded electronic circuitry . A sure and developing process to define the opening locations 
first mask is placed over the wafer covering the locations of for a redistribution layer interconnection . The dielectric 
the opening aligned with the input / output contacts 10. The material is a photo - sensitive polymer dielectric such as 
wafer 5 is coated with a first insulating material 20 over the Polyimide ( PI ) , Polybenzoxazole ( PBO ) , and Benzocy 
passivation layer 15. A second mask is placed on the first 65 clobutene ( BCB ) . 
insulating material 20. Openings in the second mask provide The redistribution conductive layer is formed upon the 
access of the redistribution layer ( RDL ) 30 to the input / dielectric polymer layer to make contact through the open 
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ings in the dielectric layer and the passivation layer with the contacts of the integrated circuit chip . A redistribution 
input / output contacts of the integrated circuit formed on the conduction layer is formed upon the dielectric polymer layer 
surface of the integrated circuit wafer . The redistribution to make contact through the openings in the dielectric layer 
conductive layer is formed by sputtering a seed layer mate and the passivation layer with the input / output contacts of 
rial such as titanium ( TI ) or copper ( Cu ) on the coating of 5 the integrated circuit formed on the surface of the integrated 
dielectric material . A coating photoresist is spun onto the circuit chip with the locations where the input / output con 
integrated circuit wafer . The photo resist is photo exposed tacts are attached . The redistribution conduction layer is and developed to define redistribution conductive layer formed by coating the surface of the integrated circuit wafer pattern . An electrical plating process is activated to apply a 
copper or aluminum layer to the redistribution layer to its 10 dielectric material . The integrated circuit wafer undergoes a 

containing the integrated circuit chip with a coating of a 
targeted thickness . The photoresist material is removed by a 
striping process and a chemical etching is used to remove photo exposure and developing process to define the open 

ing locations for a redistribution conductive layer connec unnecessary seed layer . A plasma process is activated to 
clean the surface of the passivation and redistribution con tion . The dielectric material is a photo - sensitive polymer 
ductive layer surface . dielectric such as Polyimide ( PI ) , Polybenzoxazole ( PBO ) , 

A polymer - based film is applied to the surface of the and Benzocyclobutene ( BCB ) . 
integrated circuit wafer and is subjected to a compression The redistribution conductive layer includes a sputtered a 
molding process . The polymer - based film in various seed layer material such as titanium ( TI ) or copper ( Cu ) laid 
embodiments a thermoset plastic such as an epoxide com on the coating of dielectric material . The sputtered seed 
monly known as Epoxy . In various other embodiments , the 20 material is characterized by spinning a coating of photoresist 
polymer - based film is a polymer with a high glass transition onto the integrated circuit wafer . The photo resist is photo 
temperature ( Tg ) that is high enough to prevent the polymer exposed and developed to define redistribution conductive 
based film from softening within the operating temperature layer pattern . The redistribution conductive layer further 
of an integrated circuit chip from the integrated circuit includes an a copper or aluminum layer that is electrically 
wafer . 25 plated on the integrated circuit wafer containing the inte 

Alignment marks that provide guides for the locations of grated circuit chip to its targeted thickness . The photoresist 
the through mold visa ( TMV ) are placed on the edge of the material is removed by a striping process and a chemical 
integrated circuit wafer and exposed after the molding etching is used to remove unnecessary seed layer . A plasma 
process . A post mold curing process is performed on the process is activated to clean the surface of the passivation 
integrated circuit wafer to let the molding compound mate- 30 and redistribution conductive layer surface . 
rial to be fully cross linked . The integrated circuit chip includes a polymer - based film 

The cured thermoset plastic material is laser ablated to applied to the surface of the integrated circuit wafer and is 
prepare through mold vias ( TMV ) in in the location of an subjected to a compression molding process . The polymer 
input / output connector for connection to the second level based film in various embodiments a thermoset plastic such 
package . The input / output connectors are solder balls or 35 as an epoxide commonly known as Epoxy . In various other 
copper pillars . Oxidation on the redistribution conductive embodiments , the polymer - based film is a polymer with a 
layer's pad surface is removed by flux printing or pin high glass transition temperature ( Tg ) that is high enough to 
transferring before the input / output connectors are placed to prevent the polymer - based film from softening . 
get better solder joint connection . Upon the oxidation In the manufacturing of the package of the integrated 
removal , the input / output connectors are placed in the 40 circuit chip on a wafer containing multiple integrated circuit 
through mold vias ( TMV ) . A reflow process is instigated to chips , alignment marks are placed on the edge of the 
connect the input / output connectors to the redistribution integrated circuit wafer and exposed after the molding 
conductive layers ' pad surface . process . A post mold curing process is performed on the 

In various embodiments where the input / output connec integrated circuit wafer to let the molding compound mate 
tors are solder balls the reflow process is a solder reflow of 45 rial to be fully cross linked . 
the solder that forms the solder balls . In various embodi The polymer - based film on the surface of the integrated 
ments where the input / output connectors are copper pillars , circuit chip has through mold vias ( TMV ) formed by a laser 
the copper pillars are coated with a solder paste and the ablation process in the location of an input / output connector 
solder paste is reflowed to connect the copper pillars with the for connection to the second level package . The integrated 
redistribution conductive layers ' pad surface . 50 circuit chip has input / output connector placed and soldered 
Upon completion of the connection of the input / output in each of the through mold vias . The input / output connector 

connectors , a backside film is affixed to the backside of the is a solder ball or copper pillar . In the manufacturing 
integrated circuit wafer for preventing scratching or crack process , oxidation on the redistribution conductive layer's 
ing . The backside film is a polymer - based film is applied to pad surface is removed by flux printing or pin transferring 
the backside surface of the integrated circuit wafer . The 55 before input / output connector placement to get better solder 
backside film in various embodiments a thermoset plastic joint connection . Upon the oxidation removal , the input / 
such as an epoxide commonly known as Epoxy . In various output connectors are placed in the through mold vias 
other embodiments , the backside film is a polymer with a ( TMV ) . A reflow process is instigated to connect the input / 
high glass transition temperature ( Tg ) that is high enough to output connectors to the redistribution conductive layers ' 
prevent the polymer - based film from softening within the 60 pad surface . 
operating temperature of an integrated circuit chip from the In various embodiments where the input / output connector 
integrated circuit wafer . is a solder ball the reflow process is a solder reflow of the 

In another embodiment that accomplishes at least this solder that forms the solder ball . In various embodiments 
object , an integrated circuit chip module contains an inte where the input / output connector are copper pillars , the 
grated circuit chip having been patterned with functional 65 copper pillars are coated with a solder paste and the solder 
electronic circuitry and covered with a passivation insulation paste is reflowed to connect the copper pillars with the 
layer with openings to allow access to the input / output redistribution conductive layer's pad surfaces . 
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The integrated circuit chip includes a backside film that is photo resist is photo exposed and developed to define 
affixed to the backside of the integrated circuit wafer for redistribution conductive layer pattern . An electrical plating 
preventing scratching or cracking . The backside film is a process is activated to apply a copper or aluminum layer to 
polymer - based film is applied to the backside surface of the the redistribution layer to its targeted thickness . The photo 
integrated circuit wafer . The backside film in various 5 resist material is removed by a striping process and a 
embodiments a thermoset plastic such as an epoxide com chemical etching is used to remove unnecessary seed layer . 
monly known as Epoxy . In various other embodiments , the A plasma process is activated to clean the surface of the 
backside film is a polymer with a high glass transition passivation 220 and redistribution conductive layer 230 
temperature ( Tg ) that is high enough to prevent the polymer surface . 
based film from softening . A polymer - based film 235 is applied to the surface of the 

integrated circuit wafer 205 and is subjected to a compres 
BRIEF DESCRIPTION OF THE DRAWINGS sion molding process . The polymer - based film 235 in vari 

ous embodiments a thermoset plastic such as an epoxide 
FIG . 1 is a cross - sectional diagram of a four - mask process commonly known as Epoxy . In various other embodiments , 

for forming a ball bond connection system of an integrated 15 the polymer - based film is a polymer with a high glass 
circuit chip for connecting to a second level packaging transition temperature ( Tg ) that is high enough to prevent 
( board or module ) for wafer level chip scale packages as the polymer - based film from softening . In some embodi 
described in Chilukuri of the prior art . ments the polymer - base film has a glass transition tempera 

FIG . 2 is a cross - sectional diagram of a two - mask process ture ( Tg ) that has a range of approximately 80 ° C. to 
for forming a ball bond connection system of an integrated 20 approximately 150 ° C. 
circuit chip for connecting to a second level packaging Alignment marks ( not shown ) are placed on the edge of 
( board or module ) for wafer level chip scale packages as the integrated circuit wafer 205 and exposed after the 
described in Sharma et al . and Chilukuri of the prior art . molding process . A post mold curing process is performed 

FIGS . 3A - 3F are cross - sectional diagrams of a two - mask on the integrated circuit wafer 205 to let the molding 
process for forming a ball bond connection system of an 25 compound material to be fully cross linked . 
integrated circuit chip for connecting to a second level A laser ablation process is implemented to prepare 
packaging ( board or module ) for wafer level chip scale through mold vias ( TMV ) 240 in the cured thermoset plastic 
packages of the present disclosure . material 235 in the location of an input / output connectors 

FIGS . 4A - 4C are cross - sectional diagrams of a two - mask 245 for connection to the second level package . The input / 
process for forming a copper pillar connection system of an 30 output connectors 245 are solder balls 245 or copper pillars 
integrated circuit chip for connecting to a second level ( 255 in FIGS . 4b and 4c ) . Oxidation on the redistribution 
packaging ( board or module ) for wafer level chip scale conductive layers ' 235 pad surfaces are removed by flux 
packages of the present disclosure . printing or pin transferring before input / output connectors 

FIG . 5 is a flow diagram of a two - mask process for 240 placement to get better solder joint connection . Upon 
forming a ball bond connection system of an integrated 35 the oxidation removal , the solder balls 245 are placed in the 
circuit chip for connecting to a second level packaging through mold vias ( TMV ) 240. A reflow process is instigated 
( board or module ) for wafer level chip scale packages of the to connect the solder balls 245 to the redistribution conduc 
present disclosure . tive layers ' 230 pad surfaces . 

Upon completion of the connection of the solder balls 
DETAILED DESCRIPTION 40 245 , a backside film 250 is affixed to the backside of the 

integrated circuit wafer for preventing scratching or crack 
FIGS . 3A - 3F are cross - sectional diagrams of a two - mask ing . The backside film 250 is a polymer - based film is applied 

process for forming a ball bond 245 connection system of an to the backside surface of the integrated circuit wafer 205 . 
integrated circuit chip 205 for connecting to a second level The backside film 250 in various embodiments a thermoset 
packaging ( board or module ) for wafer level chip scale 45 plastic such as an epoxide commonly known as Epoxy . In 
packages of the present disclosure . An integrated circuit various other embodiments , the backside film 250 is a 
wafer 205 arrives from an integrated circuit fabrication line . polymer with a high glass transition temperature ( Tg ) that is 
The integrated circuit wafer 205 is patterned with functional high enough to prevent the polymer - based film from soft 
electronic circuitry and covered with a passivation insulation ening that has a range of approximately 80 ° C. to approxi 
layer 215 with openings 217 to allow access to the input / 50 mately 150 ° C. 
output contacts of the integrated circuit 205. A coating of a FIGS . 4A - 4C are cross - sectional diagrams of a two - mask 
dielectric material 220 is applied to the integrated circuit process for forming a copper pillar connection 255 system of 
wafer 205. The integrated circuit wafer 205 undergoes a an integrated circuit chip on an integrated circuit wafer 205 
photo exposure and developing process to define the open for connecting to a second level packaging ( board or mod 
ing locations for a redistribution layer interconnection . The 55 ule ) for wafer level chip scale packages of the present 
dielectric material 220 is a photo - sensitive polymer dielec disclosure . The beginning steps of the method are identical 
tric such as Polyimide ( PI ) , Polybenzoxazole ( PBO ) , and to the step of the process shown in FIGS . 3A - 3C where the 
Benzocyclobutene ( BCB ) . integrated circuit wafer 205 is provided with patterned with 

The redistribution conductive layer 230 is formed upon functional electronic circuitry . The integrated circuit wafer 
the dielectric polymer layer 220 to make contact through the 60 205 is covered with a passivation insulation layer 215 with 
openings 217 in the dielectric layer and the passivation layer openings 217 to allow access to the input / output contacts of 
with the input / output contacts of the integrated circuit the integrated circuit 205 . 
formed on the surface of the integrated circuit wafer 205 . A coating of a dielectric material 220 is applied to the 
The redistribution conductive layer 230 is formed by sput integrated circuit wafer 205 with the opening location 217 
tering a seed layer material such as titanium ( TI ) or copper 65 for a redistribution layer interconnection . A redistribution 
( Cu ) on the coating of dielectric material 220. A coating conductive layer 230 is formed upon the dielectric polymer 
photoresist is spun onto the integrated circuit wafer 205. The layer 220 to make contact through the openings 217 . 
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A polymer - based film 235 is formed on the surface of the transition temperature ( Tg ) that is high enough to prevent 
integrated circuit wafer 205 as described above . Again the the polymer - based film from softening . 
alignment marks ( not shown ) are placed on the edge of the Alignment marks are exposed ( Box 320 ) that have been 
integrated circuit wafer 205 . placed on the edge of the integrated circuit wafer by removal 

A laser ablation process is implemented to prepare 5 of the polymer - based film after the molding process ( Box 
through mold via ( TMV ) 240 in the cured thermoset plastic 315 ) . A post mold curing process is performed on the 
material 235 in the location 240 of an input / output connector integrated circuit wafer to let the molding compound mate 
255 for connection to the second level package . rial to be fully cross linked . 

The input / output connectors are a copper pillars 255 that Siting ( Box 325 ) laser based on alignment marks on the 
are coated with a solder paste 260. The solder paste 260 is 10 periphery of the wafer for identifying location of through 
reflowed to connect the copper pillars 255 with the redis mold vias ( TMV ) . The through mold vias ( TMV ) formed 

Box 330 ) by a laser ablation of the polymer - based film in the tribution conductive layers 230 pad surfaces . location of an input / output connectors for connection to the The integrated circuit chip includes a backside film 250 second level package . Oxidation on the redistribution con that is affixed to the backside of the integrated circuit wafer 15 ductive layers ' pad surfaces are removed ( Box 335 ) by flux 205 for preventing scratching or cracking . As described printing or pin transferring before input / output connectors 
above , the backside film 250 in various embodiments a 240 placement to get better solder joint connection . The thermoset plastic such as an epoxide commonly known as integrated circuit chip has input / output connectors placed 
Epoxy . In various other embodiments , the backside film is a ( Box 340 ) in each of the through mold vias and are con 
polymer with a high glass transition temperature ( Tg ) that is 20 nected ( Box 345 ) to the redistribution conductive layer by a 
high enough to prevent the polymer - based film from soft solder reflow process . The input / output connectors are sol 
ening , which has a range of approximately 80 ° C. to der balls or copper pillar.s 
approximately 150 ° C. In various embodiments where the input / output connec 

FIG . 5 is a flow diagram of a two - mask process for tors are solder balls the reflow process is a solder reflow of 
forming a ball bond connection system of an integrated 25 the solder that forms the solder balssl . In various embodi 
circuit chip for connecting to a second level packaging ments where the input / output connector are copper pillars , 
( board or module ) for wafer level chip scale packages of the the copper pillars are coated with a solder paste and the 
present disclosure . An integrated circuit wafer is provided solder paste is reflowed to connect the copper pillars with the 
( Box 300 ) contains integrated circuit chips that are patterned redistribution conductive layers ' pad surfaces . 
with functional electronic circuitry and covered ( Box 305 ) 30 A backside film that is affixed ( Box 350 ) to the backside 
with a dielectric material with openings to allow access to of the integrated circuit wafer for preventing scratching or 
the input / output contacts of the integrated circuit chip . cracking . The backside film is a polymer - based film is 

A redistribution conduction layer is formed ( Box 310 ) applied to the backside surface of the integrated circuit 
upon the dielectric polymer layer to make contact through wafer . The backside film in various embodiments a thermo 
the openings in the dielectric layer and the passivation layer 35 set plastic such as an epoxide commonly known as Epoxy . 
with the input / output contacts of the integrated circuit In various other embodiments , the backside film is a poly 
formed on the surface of the integrated circuit wafer with the mer with a high glass transition temperature ( Tg ) that that 
locations where the input / output contacts are attached . The has a range of approximately 80º C. to approximately 150 ° 
redistribution conduction layer is formed by coating the C. to prevent the polymer - based film from softening . 
surface of the integrated circuit wafer containing the inte- 40 While this disclosure has been particularly shown and 
grated circuit chip with a coating of a dielectric material . The described with reference to the preferred embodiments 
integrated circuit wafer undergoes a photo exposure and thereof , it will be understood by those skilled in the art that 
developing process to define the opening locations for a various changes in form and details may be made without 
redistribution conductive layer connection . The dielectric departing from the spirit and scope of the disclosure . 
material is a photo - sensitive polymer dielectric such as 45 
Polyimide ( PI ) , Polybenzoxazole ( PBO ) , and Benzocy What is claimed is : 
clobutene ( BCB ) . 1. A method for forming a wafer level chip scale package 

The redistribution conductive layer includes a sputtered a comprising the steps of : 
seed layer material such as titanium ( TI ) or copper ( Cu ) laid providing an integrated circuit wafer having been pat 
on the coating of dielectric material . The sputtered seed 50 terned with functional electronic circuitry and covered 
material is characterized by spinning a coating of photoresist with a passivation insulation layer with openings to 
onto the integrated circuit wafer . The photo resist is photo allow access to input / output contacts of the integrated 
exposed and developed to define redistribution conductive circuit ; 
layer pattern . The redistribution conductive layer further applying a coating of a dielectric material to the integrated 
includes an a copper or aluminum layer that is electrically 55 circuit wafer ; 
plated on the integrated circuit wafer containing the inte forming opening locations for a redistribution layer in the 
grated circuit chip to its targeted thickness . The photoresist dielectric material ; 
material is removed by a striping process and a chemical forming the redistribution conductive layer upon the 
etching is used to remove unnecessary seed layer . A plasma dielectric polymer layer to make contact through the 
process is activated to clean the surface of the passivation 60 openings in the dielectric layer and the passivation 
and redistribution conductive layer surface . layer with the input / output contacts of the integrated 

The integrated circuit wafer has a polymer - based film circuit formed on the surface of the integrated circuit 
applied ( Box 315 ) to its surface and is subjected to a wafer ; 
compression molding process . The polymer - based film in forming alignment marks are placed on the edge of the 
various embodiments a thermoset plastic such as an epoxide 65 integrated circuit wafer ; 
commonly known as Epoxy . In various other embodiments , applying a polymer - based film to the surface of the 
the polymer - based film is a polymer with a high glass integrated circuit wafer ; 
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performing compression molding on the polymer - based 16. The method of claim 15 wherein the thermoset plastic 
film : is an epoxide . 

exposing the alignment marks after the molding process ; 17. The method of claim 15 wherein the polymer - based 
forming a through mold via ( TMV ) in the polymer - based film has a high glass transition temperature ( Tg ) that is high 

film in the location of an input / output connector for 5 enough to prevent the polymer - based film from softening . 
connection to the second level package ; and 18. The method of claim 17 wherein the glass transition 

placing the input / output connector in the through mold via temperature has a range of approximately 80 ° C. to approxi 
( TMV ) ; and mately 150 ° C. 
attaching the input / output connector to the redistribu 19. The method of claim 1 wherein forming the through 

tion level . mold via ( TMV ) comprises the step of laser ablating the 
2. The method of claim 1 wherein the input / output con polymer - based film in the location of an input / output con 

nector is a solder ball , the reflow process is a solder reflow nector for connection to the second level package for 
of the solder that forms the solder ball . creating the through mold via ( TMV ) . 

3. The method of claim 1 wherein the input / output con 20. An integrated circuit chip module comprising : 
nector is a copper pillar , the copper pillar is coated with a an integrated circuit chip patterned with functional elec 
solder paste and the solder paste is reflowed to connect the tronic circuitry and covered with a passivation insula 
copper pillar with the redistribution conductive layer's pad tion layer with openings to avow access to the input / 
surface . output contacts of the integrated circuit chip 

4. The method of claim 1 further comprising affixing a comprising : 
backside film to a backside of the integrated circuit wafer for 20 a backside surface of the integrated circuit chip com 
preventing scratching or cracking . prising a backside film affixed for preventing 

5. The method of claim 4 wherein affixing the backside scratching or cracking , 
film comprises the step of applying the polymer - based film a dielectric material applied to an upper surface of the 
to the backside surface of the integrated circuit wafer . integrated circuit chip , 

6. The method of claim 4 wherein the backside film is a a redistribution conductive layer formed upon the 
thermoset plastic . dielectric material to make contact through the open 

7. The method of claim 6 wherein thermoset plastic is an ings in the dielectric layer and the passivation layer 
epoxide . with the input / output contacts of the integrated cir 

8. The method of claim 4 wherein the backside film is a cuit formed on the surface of the integrated circuit 
polymer with a high glass transition temperature ( Tg ) that is 30 wafer , and 
high enough to prevent the polymer - based film from soft a first polymer - based film applied to the surface of the 
ening within the operating temperature of an integrated integrated circuit chip and compression molded to 
circuit chip from the integrated circuit wafer . the surface of the integrated circuit chip ; 

9. The method of claim 8 wherein the glass transition a through mold via ( TMV ) formed in the first polymer 
based film in the location of an input / output connector temperature has a range of approximately 80 ° C. to approxi- 35 

mately 150 ° C. for connection to the second level package ; and at least 
10. The method of claim 1 wherein forming the redistri one input / output connector placed in the through mold 

bution conductive layer comprises the steps of : via ( TMV ) and affixed to the redistribution conductive 
a sputtered a seed layer material laid on the coating of layer ; 

dielectric material ; wherein the backside film is a second polymer - based film 
characterizing the seed layer material by spinning a with a high glass transition temperature ( Tg ) that is 

coating of photoresist onto the integrated circuit wafer ; high enough to prevent the second polymer - based film 
exposing and developing the photo resist to define redis from softening within the operating temp ature of an 

tribution conductive layer pattern ; integrated circuit chip to prevent the scratching and 
electroplating a conductive metal layer on the seed layer 45 cracking . 

to the targeted thickness of the redistribution layer ; 21. The integrated circuit chip module of claim 20 
removing the photoresist material by a striping process wherein the input / output connectors are solder balls wherein 

and chemical etching to remove unnecessary seed a reflow process causes the solder to flow on the solder balls 
layer ; and and connect to the redistribution conductive layer . 

cleaning the surface of the passivation and redistribution 50 22. The integrated circuit chip module of claim 20 
conductive layer surface with a plasma process . wherein the input / output connector is a copper pillar that is 

11. The method of claim 10 wherein the seed layer is coated with a solder paste and reflowed to connect the 
titanium ( TI ) or copper ( Cu ) . copper pillar with the redistribution conductive layer's pad 

surface . 12. The method of claim 10 wherein the electroplated 
conductive metal is copper or aluminum . 23. The integrated circuit chip module of claim 20 

13. The method of claim 1 wherein the dielectric material wherein the backside film is a thermoset plastic . 
is a photo - sensitive polymer . 24. The integrated circuit chip module of claim 23 

wherein thermoset plastic is an epoxide . 14. The method of claim 13 wherein the dielectric mate 
rial is Polyimide ( PI ) , Polybenzoxazole ( PBO ) , or Benzo 25. The integrated circuit chip module of claim 20 
cyclobutene ( BCB ) . wherein the glass transition temperature has a range of 

15. The method of claim 1 wherein the polymer - based approximately 80 ° C. to approximately 150 ° C. 
film is a thermoset plastic . 
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